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DIHYDROOUABAIN-LIKE FACTOR AND DIAGNOSTIC & THFRAPEUTIC 
COMPOSITIONS AND METHODS 



Commissioner for Patents 
P.O.Box 1450 
Alexandria, VA 22313-1450 

SU PPLEMENTAL DECLARATION UNDER 37 C.F.R. S 1. 132 
I, Roland Valdes, Jr., hereby declare as follows: 



(1) 1 am one of the co-inventors of the above-identified patent application. I currently 
hold the position of Professor in the Department of Pathology and Laboratory Medicine, Senior 
Vice-Chairman Academic Affairs and Research, and Director of Clinical Chemistry and 
Toxicology at the University of Louisville. 

(2) Dh-OLF (a compound isolated from mammals) is structurally different than 
dihydroouabain-B (a compound isolated from plants). Although we used similar HPLC 
techniques in the experiments described on page 26 of the specification and in the experiments 
described in my Declarations dated March 28, 2003 and November 28 2003 C'the later 
experiments''), several changes were made to our procedure that permitted us to detect subtle 
differences in chromatographic migration between Dh-OLF and dho-B. These differences in 
chromatographic migration can only be obtained if the structures of the mammalian compound 
(Dh-OLF) are different from the plant compound (dho-B). 

(3) First, in the later experiments, we increased the sensitivity of detection by u.sing a 
different antibody. In the experiments described in the specification, the antibody was raised 
against plant compounds dho-A and dho-B (i.e., would bind to dho-A, dho-B and Dh-OLF). In 
the later experiments, tlie antibody was raised against only dho-B {i.e., would bind mainly to 
dho-B and Dh-OLF, and much less so to dho-A). This increased antibody specificity allowed us 
to inject smaller quantities of Dh-OLF and dihydroouabain into the HPLC columns. 

(4) Second, in the later experiments, we collected smaller elution fractions from the 
HPLC colunm [30 sec (0.5 mL) collection in the later experiments instead of 60 sec (1 mL) in 
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the experiments described in the specification!. Smaller collection volumes allows for detection 
of increased resolution in the separation. Thus, in the later experiments we detected two distinct 
peaks separated by a minimum of one minute (Figure 2 of November 28> 2003 Declaration), 
instead of one more-diffuse peak detected previously. 

(5) Third, in order to further clarify that Dh-OLF (mammalian compound) was 
different from dho-B (plant compound), the two compounds were deglycosylation by acid 
hydrolysis to produce the genin-species. Because the genin-species are smaller, more fine 
resolution of chemical structures is possible. When wc measured the HPLC mobility of the 
individual gcnin-specics (Dh-OLF-genin and dho-B-genin), they clutcd at 18 and 20 minutes 
respectively (see Figure 3 attached to Declaration dated November 28, 2003). Thus, the 
respective genins migrate differently for the two compounds. Therefore, they must have 
fundamentally different structures. 

(6) U is also important to note that during the first experiments described in the 
specification, we never chromatographed the compounds together (mixed). In the later 
experiments, the four compounds (Dh-OLF, dho, Dh-OLF-genin, and dho-genin) were all run 
simultaneously in the same column, and generated four distinct peaks (See Figure attached to 
March 28, 2003 Declaration and Figure 3 attached to November 28, 2003 Declaration). Thus, 
subtle differences due to small variability between HPLC runs, rather than to differences in 
structure, were completely eliminated. Thus, Dh-OLF is structurally different than dho-B. 

(7) it should be further noted that the reverse phase C-18 HPLC chromatography that 
wc used separates compounds based primarily on their polarity and solubility properties, h is 
well established that many diff erent compounds can migrate under one HPLC peak and have 
different structures, but have similar polarities and solubilities. The reverse, however, is 
defmilive in that, if compounds separate, they must be different in structure, otherwise they 
would not have different polarities or solubilities, 

(8) I hereby declare that aU statements made herein are of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and farther 
that the stateinent.s are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
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United States Code, and that such willful false statements may jeopardize the vaUditv of the 
application or any patent issued thereon. 
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DECLARATION OF PR- ROLAND VALDES. JR. UNDER 37 CJFJL $ 1.132 

1. I, Roland Valdes, fc, am one of the co-iaventore of the aboTO-identified patent aisplication 
and am cmren^ a ProfesscH- in flie Dcpsstamt of PadK>Ipgy and Laboralioxy Medicine at The 
Univexsily of-LotattsviHe in-Lomsv^^ — : 



2. Physical properties related to molecular polanfy and solubility can be distzngoished by 
HPLC analysis. Thus, under identical experimental condition, a dtSercQOe in ckromatogr^liic 
mobility is demonstrative of structural difierences existing betv^een the entities cbxomatogF^hcd, 

3. InoidertoconQiateplant-dedveddhoa[ndDh4!>IJP, If^^ 

e^qpenments. Plant dihydroouflham (dhn) and the mftmrnflliftn rHbyrbifvOT.F i?olatf^ using 
standard purification techniques. Ihe jxtparations were chromatogr^hed bolh 8q>flialely and 
mixed togdher under identicde:q)^imentaICQnditi Ihe elated HPLC firacfions were 
measured using an antibody assay specific for Ihe dihydxo conqKTunds, 

4. Pare Dh>X)TJP wa.s fthtatned frftrn -mflmrnfllfflti suhrmp} mtteT (Qfl?^^^ ^ ^} , 
Endocrinology, 2000;141(9):3200-3209) and pure Dio-B was obtained from HPLC separation of 
dihydFDOUabain commercial preparatian (Qazzaz et aL, Biochem Biojdiys Acta, 1999:1472:486- 
497). Iheseeq)edment3wei^perfoiniedwitfa&epmffl 

and also afierrmioval of ihe sugar moidyfix)m each by hydioly^ This qsproach tested bo&fhe 
intact molecule and Ae genin-form of each conpouzuL 



5 . To remove the rahmonse moiety flbie parrat molecules (Wi-OLF and D1m>-B) were treatpi 
individually wi& 1 % SS A for 45 seconds and the acid was immediately removed using a O 
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DEC)LARA'nON'UND£&37CFR§*tl3Z ^ 
SttHlNuiziw:<W503^ ni^i,^nS5t? 

18 revetsed-phasc Scp-Pak soliiphase extractba c^dge cofctmn pieviowly wetted wifii 
aortonitffle(AcN) and rinsed wife dd<mi^ The Sq>-P^ columns were dutedwifli 2 ml 
oflOO%8cctom£rile. TortnioveflicAcN,tIwSq)-PakduQalsw?reeva3>oi^ 
Sa^ Speed Vac, dissohred fte xesklue in 1 

a Whatman 0*22 Jim PVDF filter mpiq>araticm The congwunds were mixed tpg^cr 

and co-injected on HPLC using an isoaatic 10% CH3CN mobile phase. 



—6- Thetwomofccntes^dho-Bandm 

genin con?>oxmds (agjycones, wifliout sogpr mo lecules) of both partis whesn mixed and injected 
00 HPlx:dsosq>amted by apittoximatety 2 minutes on tiie 5^ The 
parent comix)U2Mi5,Wi-OIi? and Jhdr^ami 
coit5X>n«ats (Dh-OLF-gcuin and dihydrooaabam-B-genin) duted at 18 and 20 Tntf^ne ^ , 
respectively (See^ Attached Figure). 

?• The separatioti of plant dihydrootjabain ftom mftmmfi^lm Dh-OLF and of dho-genin ftom 
DhODf-genin by HPLC ^monstrates conclusively feat a stnictmal diflEerence exists betweei the 
plant dbo and the Dh-OYJP rnflrmnfllimi f frnTpoimrfe. 

8. I hereby declare lhat all statements made herein of ray o\mI^ 
statanoits made on infiamaation and belief are behcved to be t 

w mddc with the knowledge that willful fsdsc statement and the Hkc 50 m fldr arc punishable by 
fine or inqoisonmcnt, orbofii, under Section 1001 of Tide 18 of flie United States Code, «id tot 
such willfid faJse statements 111^ jeopardize the valid^ 
ihoeon. 



Date Roland Valdes, 
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Title: 



Group Art Unit 1648 
Febniaiyll,2000 Docket: 1160.003US1 

DIHYDROOUABAIN-LIKE FACTOR AND DIAGNOSTIC & 
THERAPEUTIC COMPOSmONS AND METHODS 



SUPPLEMENTAL DECLARATION OF PR ROLAND VALDES. JR UNDER 37 

C.RR8L132 

1 , I, Roland Valdes, Ji,, am cme of the co-inventors of the above-identified patent 
application and am currently a Professor iq ttie Dq)artment of Pathology and Laboratory 
Medicine at TTie University of Louisville in Louisville, Kaitudcy. 



2. Physical piopeaties related to molecular polarity and sohibility of lactone 
hydrogenated ouabain-like factor (Dh-OLF) isolated fiom different mammalian sources 
can be distinguished by HPLC analysis. Our chromatographic reverse^)hase HPLC 
mefliod uses an isocnitic mode of 1 0% CH3CN in H2O to separzte the ESi-OIf and 
dihydrouoabain-B entities with baseline icsolution. This technique also separates tiie 
respective deglycoljdated geoins (aglycones). We report two important findings: 1) Dh- 
OLF isolated fitm human saimi does iwt separate from Dh-OLF isolated fiom bovine 
adrenal glands; and 2) Dh-OLF isolated &om human saum chromatogr^hically 
separates firomflie plant-derived dihydroouabainisomCTB(dho-B). These data 
demonstrate that Dh-OLF extracted form human serum is sunilar to that extracted fiom 
bovme adrenal glands and, of importance, that Dihydro-OLF is different fiom tte plant- 
related counterpart, dihydroouabam (dho-B). These data strongly indicate that 
mammalian species make a common Dh-OLF. 



3. CaiTomatoeraphic co-mipration of human serum Dh43IJF and ^nvine adrenal Dh- 
OLF. In fliese experiments purified Dh-OIJfixjmhuinans serum and from bovme 
adrenal cortex wcrc mixed together and co-injected on HPLC using an isocratic 10% 
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CH3CN mobile phase. The two molecules showed a single band of elution time of 26 
minutes (Figure 1, attadied). This same HPLC technique has previously been 
demonstrated to separate Dh-OLFs widi fine structural resolution (see also below). Thus» 
co-migFotion using these techniques is consistent with material fix>m these two distinct 
mammalian sources being similar compounds. 



4. airomatograpMc sq>aFation of manunalian Dh-OLF fiom plant-derived dho 
conqxnmds. Similarly, pure human serum Dh*OLF and bovine adrenal cortex DhOIf 
(Qazzaz et al.. Endocrinology. 2000;141(9):3200-3209) and their plant related 
count^art Dihydroouabain-isamer B (pure Dho-B obtained firom HPLC s^aration of 
dihydroouabain commercial preparation, Qazzaz et al^ Biochem Bic^hys Act^ 
1999:1472:486-497) were mixed together and co-injected on HPLC using an isocratic 
10% CH3CN mobUe phase. The three molecules showed two bands sq)arated by a 
minimnm of 1 minute (Figure 2, attached). The first band (26 min) was identified (see 
above) as a co-eluting mixture of the two sources of Dh-OLP (human serum and adrenal 
cortex, see Figure 1, attached) and the second band eluted at 28 min representing dho-B. 
Similarly, the genin compounds (aglyconc without the sugar molecules) of both parents 
(human seium Dh*OLF and Dho-B) \^en mixed and injected on HPLC also clearly 
separatedbyl to 1.S minutes usi^g the same isooatic HPLC mode. While the parent 
coiiq>ounds, human sramn Dh-OLF and Dho-B eluted at 26 and 28 respectively those of 
their genin conq>onents (human serum Dh-OLF-genin and dihydroouabain-B-genin) 
elut6datl8and20minmesrespecdvely(Figttre3,attached). This demonstrates 
beyond doubt that the mammalian-d^ved Dh-OU^ is chromatogrs^cally distinct from 
the plant-dm ved dihydroouabaiiL 

5, Methods . Toremovetfaerafamonsemoiety we treated the parent molecules [Dh- 
OLF (both sources) and Dho-B] iiKlividually (separately) with 1% SSA for 1 S seconds 
and immediately separated the acid using a small C-18 rcversed-phase Sep-Pak solid- 
phase extraction cartridge column previously wetted with acetonitrile (ACM) and rinsed 
wididdonized water. These columns were eluted with 2 nol of 100% 8cet(mitrile. To 
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leanove the ACN, we evirated the Sep-Pak eluents to dryDfiss in a Savant Speed Vac, 
dissolved Hhe residue in 1 ml deionized water, and filtemi &e solution through a 
Whatman 0.22-^ PVDF filter in preparation for HPLC. 

6. I hereby declare ibat all statemeats made herein of my own knowledge are true 
and that all statmients made on information and bdief are believed to be true; and further 
that the statements are made with the knowledge that willful &Ise statement and the like 
so made are punishable by fine or imprisonment, or both, unda Secticm 1001 of Title 18 
of the United States Code, and lhat such will&l &lse statemrats may jeopardize die 
validity of the application orany-patait issued Aoeon.™^ 



li Jt^lod 



Date Rolaod Valdes, Jr. 
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Figure 1. Chromatographic mobility of Dh-OLF isolated from human serum and bovine adrenal cortex mixed 
together 
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Figure 2. Chromatgraphlc mobility of Db-OLF 
(human serum) and Db-OLF (adrenal Cortex) 
and plant related Dbo-B 
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Figure 3. Chromatographic mobility of human serum Dh*OLF and dho-B and their congeners 
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